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ABSTRACT : PURPOSE: To provide the disk array device which is placed in continuous operation if a 
fault occurs to one slave l/F control part or the cable connecting the slave l/F control part 
and a hard disk. 

CONSTITUTION: Between slave l/F control parts 7-12 of a disk array control part 1 and 
hard disks 13-17, dual l/F connectors 40-45 are arranged which switch the main path 
using cables 47, 49, 51 , 53, and 55 used when the disk array device is in normal operation 
as communication paths to a standby path using cables 46, 48, 50, 52, and 54 used if a 
fault occurs to one slave l/F control part or the cable connecting the slave l/F control part 
and a hard disk as communication paths; and each hard disk has two communication 
means for the slave l/F control parts 7-12. 
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m^mm^^u p \}^p^mzn'::>5'^ x ^ r w ^jus? 

m<Dmmm'^^^i^mmmz^m't^^m^ti^^. 
I / F ummms'T^ 7.^yv< fm^t.)\— h x 

Tfi I /F^JW2tt;^T^ I /Ymm^^f\- Yf^T. 

^I^CDiUcPi^^^tCT^^ X^T W-f MW^^m^^S^ 
±Wr^\m.<. T-ai/FWIB^m^TiSJc^UfcT^I 
/F^»«BC032«l*^IBi:*r^}fe8&> #>«rcoT^I/F 

M^^iK^yjr-/ v\z^^^^m^'^mumm,^m^'r^ 

X^TW^Bo 

/vmm^-^mzrfxzyiT. yiom<r>nv^rv^mm 
^(omm^n\z%n^Qyr^ i /Ymm^nm\^-c 

MT, MO^COA-/^T>y:/*iSglC5^-5'A*^y:5^T!y:/ 
pJ^?^cC5=^XiJ7TW^Bo 

[^*J1 7 ] ^^^4 IdBttOjimj^^S^^X-f ^y^S: 
tl^5f5055^^X^TU-fSB(OTttI/F^«l» 

t A- Ht^-t Xi7W<c>^-:/;KD3^l5ica?3i^$ns f- 

'f^T.^y ^gcoTte I / F mmmu\— fx-< x 
^7 Kizf^tini X i7 T ^Bo 

m^m^i ±.mz±,^^9m. ymzmLO^/s-Yv" 



) 4^|g5|i8-3 2 0 7 6 8 

2 

^v'UT^H/F^JUgB. 3V>H(Z>THPX^^. 

\z^m%^-t^nvy7:^^'). '^^\z]ik±,(D^m^^ 
mmz^\^^x. x>rxi7rw^w»co>'ur;n/F 

-f^B- 

F ^m^fP <i: # A- H 5^^ X ^ ^ lEIt^ffl ^ ^ffl -r ^ 
^m^t. T^I/F^im&tXT^I/F^W^chA 

-rx^TU-f^B. 

[0 0 0 13 

^X^. ^^^$:5'^Xi:7;^t*(7)7^^X^$^B^^I&^ffl 
■r'5^>< X^^Bi^XT^AlC^fefrt^T^^ X^r W'l'^fi 

[0 0 0 2] 

i:M^14=£#fii-J^"0-:^^Ca:LT. ^HltfFUS 4 8 7 

0 6 4 3-^fC|8^$n-&A^ WPF^-f yTl/< • Xh 
l^-i^S^X7^A5!>ta&So ^^^^^ti^JfeOT'-TXi^TW 

[0 0 0 3] ^^y.^yV'i^m\%^\z±,^mnmti^^ 

^frj-fcU-F/^-r h3V>F(rJ:0. ±^ft^^i:A 

•r^A-FT'^xtJ^ 1 3-1 7T«i^$n^, ^;^C7^- 
^uw<Dmn^^M^^n^x. a-fx^x^is-- 

1 7 05"— 5'^A*>y^T^y:/T^MT^MO^C0A^y 

0 >rx^rw^i^«u*±&tf^«itcDraT=iv>F& 

^^_^0D^^^ff'5±&ti-^^I/F^iTO2> =&A 
-Ft^^TX^S? 1 3-1 7^^(C;A-/^r-/7'«§i2 1 t.<D 
Mrn-TV FSt;5^-3^<^S^^fT5T^ I /F tIffligR 

7-12, ±.^wcnmi/vumu2hy^\/Yfm 
SB 7 - 1 1 (Dmxy^-^ ^^mmmr^y'-:^mmmm 

655, A-F7=-<X^ 1 3-1 7JC3^H«'i7'— ^J^Sr^-f 
^^^0^6, ^fe±ttH-#«(hA-F5^^Xi7 1 3- 

1 7m(Dy'-'$^mm(Dmz. -mmzy'-^ti^n'r^ 

0 Ay:7r;^^U4, ^^Jc-x-rxi^r ix^^fHSPi^^ 
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(3) 

3 

1 3-1 ra^/^^UJl/^^U-H/^-r hWii^^^'^mt 

"r-^ :^^\z^'i h-r^m^z. /tU7">r^fiK0»S6dtsi 

■r^;^c56> 3#@coA-K5^>f 1 5ic®:fS| 10 

;5t^^UT'b. ^Oi^A-Kv^^Xi^ 1 3> 1 4. 1 

[0 0 0 4] /\-V^X7m^^^':Dy'^:^^7U^m 
m\t. TteI/F^lil«B7 — 1 2JC4^(CSCS KSmal 

1 Computer System Inter face><&>^V^fct>(DT. SC 

s I \tzi>i^n.-^mmm^(o-f^^ys:iyFmm^t 

a@$tlTVi^, 01 8HA-H^^X^24-2 Sa: 

X ^7 r w-f mm 2 9 u r 1 / 

F§fI1^gg2 2 ?&[^V^TSCS I I /F^dt^gP^rfflV^fcT^ 

»2 2<Dm\^>mj^mtj^B\^m'rrz:^\z. mm<o->'jr 
ru-tmi^m2 9mm\zz^^j7)\^i/^Fmm^3 0-3 

<Di^^}7 )V\ /¥UnW^2 2 (#JCS SA<Serial Sto 
rage Archi tecture» t A- Hx-f X^ 2 4- 2 8iM 
C^'>UT;1/ I /¥UmU3 0-3 4c^i¥iiffl^fi^^^bT 
V^'S. ->U7;l'I/F^^|iaP2 2. 3 0-3 4^^-5' 
(7)m^StOJSmil^-hSr2 2p-hTo«x.T*5 0> ^ 
v'Ur;!/! /F^1i^2 2. 3 0-3 4?5i^;l/-:/Jt^tC]g 

OtC^fct^DlC. ±^tf-g«l?&^^A-H7'-rX^2 4i: 

2 7tC7'-iS'^^'1' h-r^ihl^^tC. A-H5'^X^2 
5 i: 2 8 30^e)X— ^SrU-^-Hb, ^N— Kt^^T X^ 2 6 

^ /\— H ^ X ^ 2 7 IC X— A i7 7 r^T ^ ^ 
ofc;ii:7&^RltgJC?^^o ^JtA-KT^-<X^2 5ic5fi:isit 
7!?^%^Ufc^'&{ct^011;lt^0 2 1 tc:^-ri:^tc. > A- 
XiS? 2 4 tCtt5^>< Xi7T U-f^l^gPiaitOiimR 
t;^Mffi#-h;&^ *;rcA-F7^>f Xi7 2 6tCttA-H 



4^18^8-3 2 0 7 6 8 

/^-r hr^-fexd^fr^sifeee), x^x^ru-rseo 

[0 0 0 5] 

[0 0 0 6] -r^t)-^. ^rTiiLiyrmmmzscs 
1^ r u-fmm^ i :<?mi-^T^ i x^mmmz i -^i^± 

T -5 A- H X ^7 Jz^-r S ±fifh^«*^ ^ CO U - H 

/^-r hr^J7-irX;^ft^^icjE^$n^r (h:0^%;l^n 
*feT(i I /F^^BP^A-FT'^X^J/^ffiSJC^ 

'foA- Hf'^f X^lC^T^y^ -feXT^^tf^Jh-r^ 

(Dmmmm\t'^mx!^^f)^. i^<DA-f^5^>f x^t^^^ 

K^@<7)U-H/^-r h<7)7d^-feXl4|g;&t^£TT^i: 

[0 0 0 7] TiSLi /"Fmmmzi^ijrjvi yF 

um^^m^^^y"^ x^7u^mm\z^^^xm^^t. 

Ov'U rJV I /FM«SB;&t;i.-y!KJcS?5:Sfc8&, 7^>r 

X ^ r i/-r mnm^^^^- h x ^ -^(^r ^ ir x^^ss 
So iinrcctoT, vi-rncDA-Fx-r xi^tciSS:(9t;c^t^ 

So u^^L, t'w' x>:7rK^«»fi!la>i^ur;n/F 
mmmzwcmf)^^^iyrc^'^\z\:i. ±i^n^wmt/\-\^ 

o^U-H/^-f hTi'irX*«¥^±^^^a:;a:So ^ft 

'r^7.^7u^un3m(Di^v7)vi/Fmm^t:. a 
- H7'>i' xi^fincoi^u i /f^wkc^^- >^;nc 

lE'Bmmmzit^vxy'^ :K^7U-(mm<D^j-\^ 

/^-i hcDTi7-feXttlB;&t^T"rst^^$nSo 
[0 0 0 8] 

[^S*»^'rs/s:86(^^©:] ±l5cosW=£^^K-rs:/t 
8?), a'^x^rU^^1^SPt::^{icoT{& I /F^iITO^ 
^i^b> S-Ttel /F^ffllg5:0^S;S:S2-&A-H5='^X 
^tM^m^^^^^^\Z'f:i^rMYX.1t'^^^^ 

•rs^1ilieS€r)li«pIie;^5i^i3l5»S^#^a&^ttSo 
[0 0 0 9] 
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5 

1 ^<z)Tfft I yFmmmi^^^mx^m^m 

\z\t. ^mi^fzTiiLi /'Fmmm^rz\mmvrzmmm 
?&^i^oT(flc I yFmmmzM\^x:^^ft\tmzmr)^ 

?&s:iia> i-mmn^^mzm^x^. 
itmmtm<^^mzmf^\^x^^;\- h-t^-t 7.^\znv 
x^)-'^/'7^ vr^'tx^mmx^xnoc t'^x^t 

^m-^. z.(r>n. i^^\^rzTUi /Fummznx^x 
&tc»o^^. ^x<K>y^i/vmmw^<nmmms^mm 

^wco^^mn-^mmm^. ^i^m^m^mmzwL^x.. ^ 
mntmm\.itmmmn<D^mzmm,vx^^/\- 

X ^ X ^ CD ^ ( C CD H - - H ^ ^ t- ^ ;i T , 

Wk(o'f >f7s^7u-imm\zM i^x^:^:^^<Dmm iim 

[0 0 10] 

[0 0 11] mi\t^^m(Dy'^7.{7rU'^mm±i^^ 

I/F^J^^aST-l 2i:ffiStCi$^L. I /F^t^ 
-T) 4 6-5 50W^/^^CD«l#AS:f^^7^j.T;H 

5. ±(iti-»*Ki:A~F5^^X^l 3-1 7WT^il|•r 
S5^-^5'^-^&g^Zt&i^^^^-r^A>y:7r^^U4, A 
— Hx^f 1 3 — 1 7 i57^^< b'r^l^l::^^^— 
^ tCf^inf -5 A U ^^^-r -SA U ^fi^SSJS 6 > 

$ 6 icj^±<D#:K£3c^9Si=£«iiig^iii'r p u 3 e»«i 

j^^n^c m^f =l7 yF7.-fy^a^^9 4 0 W\ 
-Vy"^ 1 3\Z. T^rtT^H /FX-1' u/^n^^^' 
4 5tiA-Hx>rXi7 1 7(C^UTl2^<7)amJii&8SS:<i 
A. JS0O7^3LT;H/FX-f y^3^i5^^4 1-44 
ttA-Hx>rX^7 13-1 7J3ML/T&>«r 2 2i!:OjimiS 



4) 1^18^8-3 2 0 7 6 8 

6 

^^m?ix\^^^. ^rz^j\-\^y'^ x^\m8\zm'r^ 

^^dr-:fjV^m^>X. |?|0^^2^<Dx:a.T;H/F 

7.^ V^a^i/^(D^^ irDiDmrn-^-hti^t^Lxi^^ 
$ejc5^^x^ri/-r^®®ffli^$^^ic5'^Xi^r 

1 JiO^A- K ':7XT&5^x C U D 

G<Controller Unit maguos\\c>'fU^^At:yu-y 

HC7D'>trx^Xi7 H^-r:/ (i$i^TFDD(i:fBr) 1 
8^^1^L.TV>^. 
i^? [0 0 1 2] S2-S4(D:7p-^^— htcS'::J^3fi:% 

[0 0 131 y'^x^ru-rmmo^mm^xti^t m 

2<7)7n-^-V-h 1 0 0) > FDD 1 BtCAoTVi-S 
ya^y\dy^^ Ts^ 1 9j&^Sd— K$n}/5:CUDGyai5^ 

^'J4, y'-^^mUnmS. AUT->r^^[Hl^6, ^ 
T^I/FMIIIg57-l 2S:t/^7N-F7^^'X^ 1 3- 
1 7<D/\-]^^x.v^^n'^ (f^l 0 1) , C<Z)^T^ 

I /F0J||^$7- 1 2 t/N-HT^-rX^ 1 3-17 

Sr:3;^j:<y-:/;wco»TjillcJ:oT, A-HT^^rx^^ i 3 
-1 7<7>A-H^x^i/^;5tiE#lctTt)nJ^^^^'&« (1^ 

10 2) > uFU2f}^x,^-mm^±i^Lmnmzm^'t 
^ (1^1 0 3) o mm^^ty"^ 7.^7 7 u-immo^mm^ 
if'^^ft/u^hv. ^mom^ibnrzTi^iXFmmm^ 
^rz\twrmhx\^^^tmt>ri^^-::^)v^ 
^m-r^ (IrIi 0 5) 0 -:^y'^7s^7u^mm<Dmm 

30 -^m^^n:fsif)^^rzm'^\t (f^io2) . m5<D±.m 
\z^rr^mmm^(Dmmm^xy'^ 7.^rv^ mm(D 
mm^mtf^-r^. ±.mcnm\mmm<ommz)i^\:.x^) 

- h3V> H^j^ttib (f^lOG) , t'^X^ 

7V'ifMUl(DUF\J2i3^U^>\^^m^\y. "t—^ 

t^mMmm^ii'^n-Yn\z\t.^)\-Y'f^7.^\ 3-1 
7t-^i[Ufc'x-i5'CD^^mum^^s> v^v'^\z\^ 

^)\— Kt^^X^IS — 17 ^'r—'^(r>^^%^iL^%t 

ss^fr-r-s (1^10 7) p y'^Ts^yv-i^no^^)'- 
Y/y^ hr^-fex^fr^^^ic^^^-f noT(a I /F^ji^ 
40 SB, >5r-:/;v&r;A— H7'^x^oSS:isijCrt;/5:< (f^io 
8) . w^^d^^y-Y/v-ivy^^Ts-m^imrrx^x 
(1^10 9) . ^m^^j-YXy-i hy^ 
"fexs^fr-r^ (IrIi 0 7) . -:^u-i^/^-f hy^ 
-t7f)mTvx^^^m'^ mi 0 9) . ^f-i^^yv-^ 
fmn 1 if^i.mk'wm^ 6:;^<^u-K/7<hri7-kx 

H^^^tt^^t-So ^^<;5U-H/^^ hT^-feXS*?^^ 
$>^J^^l^ (1^1 1 0) ±^ff^«^7^^;^OU-H/^'1' 
h zi T > H Sra'^ X i7 r l/'l' U Ti^W U 
(f^l 0 6) , fS.\i^U^\l (1^1 1 0) f^Ts^yv-^ 

50 mmo^mm^n^T-r^ ci^i 1 d • 
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[0 0 14] ^z,-Qmx\m\(ry^^\/vymu'^. 

Rt*^^±L;^i:^5fr^ (1^108) o U-K^JCtt 
Dgitudinal Redundancy Check>n — H^^j^U. Wh- 

X - ^ m.mMmn 5 jot^^m L ^ ^jn L ^ L 

RC n-Hi:lt®!-r« (13 3 (D:7 D-^^- h 1 1 
5) o x-rxi7Tlx-i'^^^l;&^LRCn-K(D^-gc 

Sfi^Urc6 (1^116) . MPU3?&t7'^5';H/F 
X'<y^3:^^^4 0, 4 ISr^^A (P^ 1 1 7) , 0 

■rs (1^1 1 8) • ^u^-^i^mmmhii'^^^^'^ 

tlibx-5'5^^tC#5nbfcLRCrr-Fi:itlfi5'rs ([^ 
1 1 9) o :^r/±{4H*^^7&«LRCn-HcD:^-ifi[$r?i 
SSb;^e> (IrI 1 2 0) , }\—Y'f^7s^ 1 4^;rc«^# 

ffisjuigg-rs (f^i 2 2) . --:^'f>(7s^yv^w&m 

iT^^tLRCn-h'CD-gj^ti^LfciS) (fill 2 0) , T 

^LT^^i^t^A^n^j^^ ([^12 3) . ein^cDiSfcj^ 

7u-(mm<omm^mm-^ (ri 24) <> mm¥kT^ 
5) . Ti^Li XFun^s^rc\t^-zr)V4 9^'^tsm 

8^^Lft^-:f)V<D^»^n'^ (1^12 6) o 

>f hfl^T;;^^:^^^ hS^^t^^bfe^-^ (1^1 1 2) . 

If ^^#^>^t; (ISI 1 1 3) o ^co^^-f h IxfcT^-^' 
^U-Kr'5^;^lC75:'5a: (1^1 14) . MPV-^^^y 

^)V<D'f=Lr)V I /F 7.^ y^n^^^ 4 0s 4 1^^ 

7r;^mmmL^<Dm^m^\z^^iy m4<Dyn-^^- 

M2 7) , bUfea:St>n^5^-3'0O>J-H2rll 
ff-r-5 (1^1 2 8) o f^^mVy^-^tf'^l^RCri'-Y 

^^mVy'-^f)mWZ/\-Yy'>( 7.^\zm 

^ji<^nrzm\zy'-'$^ ^mumm 5 i)m^m vy"-^^ 

StCf^jtaLfcLRCn-FtitSSETS (1^12 9) . 
^X^TU^ 1 /^tL R C 3 - HO^— SfeSrfltSL 



5) i|^P^8-3 2 0 7 6 8 

Tz^ (1^13 0) , Sc^O^^^mJlA-Hx^X^ 1 
2i:i|^5£T€'5;t«e) (1^13 1) . Mj^OU-K^tl^ 

mz. mj&^-Y\zxy'>c x^7U'imm<Dmm^mu 
-r^ (1^ 1 3 2) o 7.^ru^mm^if}^L 
Rca-Y<D-^^mmvft^ (1^13 0) , ri<Lix 

FW««8 t35Sc(S|*fctt>!r-:/Jl.4 9 \zmmi)m^VX 

\^^^t^Xibn^i)^ imi 3 3) , A-H^^X^ 1 2 

^tl^ftib. mK>(0/\—Yy^^7.^1 3. 15. 16, 

i(7 1 7\Z^^ hVrzy'-^:BcZS/^'J'T^f)^^m^7h^\Z^ 

f^vrzy'-^^m^i.. ±^m»m\z^mr^tp^\zj\ 

-Hx^X5^ 1 2JCS^x-t5'S^< b"r«» (1^13 

4) o i^mj&(D^mmm\t. y'^T.^rv-immcD^cD 
'^(Dmm\z\t{^^mm\^u^^tz}^> 't(D^^mm^mm. 
-r -5 (1^13 5) • MfflJi^T^T^^f xi^rw&eon 
m^-mMt.\. (fHii3 6) . y^i /Fumw^^^tz 

n^-^)V4 9^^t^0 8T^U/t^-yjK7)5^^<&fT 
3 (1^1 3 7) . 
[0 0 15] mzi^^mxmm\^tzy'zLT)V\/F7s^ 
20 v^'3^^^4 0-4 5C0^tl«Ct?ViTitt^-rSo 

[0 0 16] mQ\tmi(D'f=L7)Vl/F:i.^y=^:2^ 

^^40^4 5\^m(omm^^Lrzmxi^^o 

[0 0 17] y^=L7)Vl /FTs^ y'^:n:^^^4 0 — 4 
5\t. micDT^l yFmm^T-l 2 t::i^^^\z^ 

omtf^v. mKDy'-c :^^ru^mmmif)y\-Yy'^ 
1 3-1 7\zMvxMm'r^zi'r>Y:&.Uy^—^(o 

^m^^<DXU. ^feA-K^'^X^ 1 3-1 77&t^>r 
X^7U-^ 1 (C^ Lxmrnr^ :3 > H RZSy"- 

^(ommmL^(Dmatf3i^Ti<L i /Fmmm::^^^^^ 
30 m^- h 6 0 . I xFmm^iSLZs^-^)vmmm(D 
/\—Yxy—(D^^{z^^x. y'^x^ru^mm^i 
ftmrn-r^TVL i /fmwbr? - 1 2 tA- ht^^ x^ 
13-1 7 (Dmm^^^wm^mmm^^^^'f^. x-r 

u/^'^^ (£ATSWCTL<Switch Control >i:IS*r) 
M^A:if3#-h6 1> Tfi[I/Ftll|l«B7-l 2 <hA-~ 
Hx-YX^ 13 — 1 7(7)W(Ojlft:^In]Sr^^^aiIta|im^ 
Sr^tt-S, MMP^f^^^ (JeJ^TWREN<Write Enable 

>tm'r) m^Ati^^-he 2. f^^x^ru^^®<D 
jE'^Mmmzmm^^^m^(D^^xm^ii}:sLzsmm:^\^ 
40 s:^#^^©:6 3, 'f^:^i7ru^mm(DTi^LiyFm 

m$ 7-12 ]R^/>Jr-:/jW4 6-5 5 (0^^^O/\- 1^ 

i^^^m^^me 4. swctl^i-^jc^ot, i^ii^s 

>rXt5^ 1 3-1 7i:3:^^^7:$^lCcfcOii!!|^b, A-K5^^ 

Xi^i 3-1 7^iy'^7s^7u^mmmi\zMi^xmm 
'r^=i^>YRxsy'-:$^(Dmmm^<DAQ. ^:^t^i 

/F^«l»7-l 2fiV\-Yy'^X^ 13-1 7(C^U 
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[0 0 19] mi\Z. y':xy)V\ /¥7s'iv=f'n:^f^i7^ 

[0 0 2 0] S7c^:7n— ^^-v-— h{cS'::5^2|s:^5^cD7^ 

[0 0 2 1] =f>(7s!77v^mm<Dnm^xn^t: m 

7<D7D— 5=-^— h 2 0 0) . ^\<0'f^7s!7rV'iM 
0'-4 5 OSWCTLm-^&ftlC^^-r^ (1^2 0 

i^^^©(7>3iffl^§i$^-re (f^2 0 2) o *-r±<iti-» 

«30tU-H/^-r h^-^^H^T^-rX^TU^^W^SPl 
JC2IW*rst (1^2 0 3) , U-Hn-^>HS:^frtfc^ 
(1^2 0 4) , XiJ7r l/^W1Pa5lOMPU3j&t 
/FX-f !y^n:^^5'4 0-4 5 ©WREN 

m^^mzm^-r^ (1^205) . -j^'y-^ v::i'^>y 

^^mzWi'^Xt (1^2 0 4) , WRENM^S:^IC|9:5£ 
•rS (R2 0 6) o ^±.<DWC^<0^. A-H7^>fX^7l 
3-1 7{C^LTU-h-/^-r hTi^-feX^llfT-r^ 
([512 0 7) <, V>'rncDT{ai/FMt«»7-l 2, ^ 

— :/;i/4 6 — 5 5Rr;fA— HT^-f 13 — 1 7l::ilfc(ai 

Kco^^^^^ttJ^itni^ ((ni2 1 1) . y'^x^riy^ 
mmommitrnT-r^ m2i2) • — ^^^^ou-hv 
h3-7>Hoii^s^ttnti (1^2 1 1) , 

K/^-r hr^irX^ff^tCTfi I /F^'i»li57- 1 

2, ^-:/>iU4 6-5 s&tKA-H^'-f xi^ 1 3-1 7 

COV^-rn;&MC®:l^:^t^^L;^c*i'&tC« (|pI2 0 8) , 
»>^3:^:^3^4 0 — 4 5<Z>SWCTLm^=&A(C^^t- 

^ ((^2 0 9) • vTz-fy^^x'f^mm^^m^^x'f^c^^ 

[0 0 2 2] C<D^5lz:^:fj^(Dy'^ :^^7U'imm 

\t. vt^oTi^Li yFmm^t/\-\^y'>c 7s^^-1^— 
MJt^\zt^^mLx^^^^^^<Dy'^ Ts^pru-imm^zit^v 
X. i^m(D-ri<LiyFmmm^i^mr^z,t:x. i#o 

Tii I / F mmm<DWcW^±hV < « 1 3^<0-5r- 



/^-'^y'^ T.^i^zs^tKb^mmzt^mr^^-':^ 
;w&^trT& I yF^^':^MzM'r^mmm(Dmm^^ 

miib^:ihf)^x^^:itt:M^l^x\^^^o ^fcmicDT 

I /F»JffliaB7 - 1 2 tCV^-/ h3^;(D*)CO^ffiVi^C 

riz^mo^m^i^rzT^ i /F^t^ii^co^^3^jfe-r^ 

tX. ^^S3X hS<S^^T#^o $E>fC5':ir;H /F 
X-<5/^n^iJ7i$^4 0-4 5 tA-Hv^^X^7 13-1 
7CO^tC^ffi-r^^~>^;K;o?^^^'b. 2*:'!r-y;KZ)— 

^ m^-^\z^t2x\^>^:it^mir\tvt^(D^—:f)vtm 
mx^^Tzib. mDm^\tmMx^^c 
[0 0 2 3] m-mmmx\ty'^::^i7 7u^mmmzM 
vxmrzu^m<DT^ i yFmmm^Hm'r^:^m^m 

#{-A-H':7XTco=iXh$lfll;^T7'-<X^7 

7u^mm^mmr^ii!i^m^^^m^\z\t. 5^>fx^r 

S:^S^'r^;^c»?)JC^ffl-r^T{4 I /F^ragP^i^^iOT 
(i I/F^W^<hUTSiE;l-r^:^r?^?J^«#A^ns. Z.(D 

:»mz'o\^^x'A(omzzmmmxm^^. 

30 [0 0 2 4] :*:%^O^-||Jfi««!Sr0 9. 01O^ffiV^ 

xwmt^. 

[0 0 2 5] m^\m,^<D^^7.^7v^mm'^^mk 
m(nmmm\z^^x\,^:^y^ \ /Fumm^^. m-^m 
mxi^^fz^^^n(Oy' >( 7.^Tv^ ^mzmwi^tz^^ 
<D-r^ I / F fmm\zmm x^it'f^ x 57 r k ^w^^ 

:s-7mm%'^-%m^xm^rz=r>(7s^rv^^mt.n 
mxib^ifi. mex^vfz'T^Lrjvi XF 7.^ y^u^ 

40 ^jj^jj^-ht^r^git^^t^v^Tii^/ti?), ^:L\znv!;7 

\t.nv^yv^m^mi/Fu^^^b^\znv^7v 
:fm^^mm\^Xs a-ht^^tx^^ 13-1 7<r>^-^ 

^nv^yy':f't^':^mz'D^^xmm-r^. stt^^x 

^7l/"f ^®*^U-F/^-1' hT^irX^fr^f'lC (Ell 
0O:7n-'?^^~h3 0 0) ±tttf»«7&VN-H7'^'X 

3 0 1) . ^-:$^ltej^«llffll»5;&VwKxH'Xi^ 1 3- 

50 fif-r-s (1^3 0 2) . \ /Funm. ^m^(D^- 
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4 9. 5 1. 5 3, b T.^TU-i MM 

«i tA-Hx>f 13-1 7m(ommmn\zu^ 

^rv :/«8S§*ffl coT^i I / F b ^ d a: *t 
»y ^ T *y ^5^-1$^ ^ T :/«§gJrfEifr 

(f^3 0 9) o nv^yv':f^T'^ i o) . ^t; 

)\-Y=fA7.^ 13-1 7 leaf's U-hV^-Y hT^ 

^(DfT-^MzWinfim^\^fz.^'^\z\% (1^3 0 3) . 

4 6 Hx^ Xi57 1 3 t(7)®(iJ^»&lCJ^^fc«6, A 

±{itfma:*VN-H5'^X^ 1 3-1 l(r^^- 

^(K>n-j^yv':f^^'^^^t. (f^3 0i) , "r-^^ 
mwmbtv\-Y'f>(7s^ 13-1 yj&^eT^-iJ'&iR 

2) o a-Ht^^X^:? 1 z\z%^^)lK(D^} — Y/=y< V 

y^'^7.m:mi^%u^*m\z (1^304) , xilt;h/ 
YTs^v^^^^^ A^'^^^i^\z'mmx (1^3 0 
5) , "r-^nv-yr 4\zf^m\^x\^^nv^yv':f'f 
-^^nv ^y v^mmzm^mt^ (1^306) • a^ 

^yv^^T^ (|tI3 0 7) , 7^3-r;H/FX>f !y5^ 
n^>:7 5'4 O^Sr^Hi^I^fC^^^ (f^3 0 8) > ^XS)\ 
-Ht^^TX^ 13-1 ZlC^UTU-H/^-f hy^ii 

[0 0 2 6] ll^^5g0'JT^U;^cA*-/^riyy:^^^ftJ 

ICTta:i/F$iII|lfiP8-l 2, >5r-:/;i/4 7, 4 9. 5 
1. 5 3, 5 5f3SicPl7^^^^L;^c^'&(Ct>A-H7^^X 
1 3— 1 7(^7^— ^O/N'^y^r^yT'TJ^T^^/td?), x 

T^y:/l::<^ffi4'coTtti/'F^1®^7, /\*-/^Ty:/« 
Sgffl I/Fn^^3^ 5 6 75tilJc^f '5'5J|g^'b#Aen'5 
eico^^lc^^fif ^/tfi6{CA-H5'>rX^ 1 3- 

1 lii^^^mx^tLnv ^y v^'f-'^^n^ifv r ^"^^y 

4 JC^i^-r^^fCA-/ r !y y5^-i5^(On tT— €r-^ < 
0> A*>yi^r^y:/^31:0t^7'r^ST^cO3tr~^-i5' 
^A^y:7rp^^U 4iC«^L'T*5<» Ufej^^^oT, A-/ 

i7r^y:/7'-;$'^A-/i5^T!y::^«l§gi 9tclgi9|ff icstr^ 
(7)i^i^;5i^^* bT t> 3 tf-T^-i?' \%n :7 T ^ ^ U 4 
5^oTl.i^;t8l!>, A>yi^ry:/«§gl 9^A^yi57T^y:;^ 
I /'^zi^^^hl\zr:>U^\^z.t,^nv^ 

>f XiJ7 1 3-1 IXzn^^^y — Y/'y^ hT^J7-feX€rffi 
5fc-r*fc«6, A-HT^-rXi^ 1 7ic^-r^kou-H/ 

^-i- vy^^TMmt^ms^^mzfzi.yiS/i/'^T.^v 



(7) 1^^^8-3 2 0 7 6 8 

5^3 ^i^r iS' 4 5 &^JgSS7&^ A ^y 1^ r 
y^^^^frb, A^y^^r^yT'^T^T'^.TJU/FX-r 
^y^zi^^^4 5S^iUISI^d^e>^«&»SJcMb, :^t;A 
-H^'^Xi? 13-1 7JC^LTU-H/^-r hT^-fe 
X&«llK"r^. C:ClTl^tffc;^r^tt. A^y:77^^U4 

A^/ T *y ^^—^<Dzi fcr-^fi^jtT€r^^€r^ao 

il'&%#Ae>n^o C:0^igS:5|:^bfcA^yiJ7r-/y;^ 
10 [0 0 2 7] :^W^^'m-Emm^^ 1 1 «:ffl^^T^ig 
[0 0 2 8] 01 ltt»-IIJfi«?llT«E'^;fe7'-<Xi:7TW 

-r ^ @ ^ ^ ^ ii: y^c 5^ X ^7 T u -r ^ ® ^ ^ b re 0 

T^So T^^Xi^^rW^m^K^A-K'^XT^^Ii 

x^ r ix^ ^a<h[^^Tfe'5 

5'3.T;H//FX'f^y5^3:!^^i§^4 0, 4 5C0^/r 
lOCD^l.iTV^'SA— H"X-rX^3^^^^J^4?— htc 

^n^ni2^o^~:/>H/^i^ij^b, ^ne»2^(7)^-y 

20 i^mm7.^v'5'b%'^WL\'^^.^\^xnv^yv'f'f- 
^^wmi'^mT.^ ^y ^ 5 8 ^ mrv^^ A* ^i^^y^-f 

«ISgffl I/Fl3:^iJ7 57 5 9i;:A^ytJ7r^yy«ISgi 9^^!^ 
>^ibf^lim:::^5S0DT^b;^c7^^ X ^ r l^-l' 

nw^tb^ty nv^yv':f'r-^<r>zi\L—^ff^y)nv 
:7T^^U 4(c«JtbT;fe<j£M?«>a:Vio ^n«o^ 
0, -^^\ /Ywn^ixnv^yv^'^^^'^\z. t 
& I / F M^augg 7 ms^niin v^yv ^v'-^umm 

g&^l^X-r *y ^ 5 8 ^'Df3.\f^'V\^^^^-ZfMZ^mti^^ 
30 ^bTt), MPU;!^tA-/^r!y:/5'— i$^J^i^^l?S^#X 
-r-/^5 BS^l 1 \Z7T^^^^J-yB >Ci)^ibA\zmmX 
^Z.LX. I /F^j^^l 2^fflViTA-/^r^yy 

M p u /7 r V ^"r- ^ m.mm^'^mT.-i ^ 5 s 
&01 1 ic^-r3i^i^->3>Btci8:^'r^oT, n^if^y 
V 1 9 <z)m 0 ^ b^ffifSi«5^^ X ^7 T w-Y CO 

«JIS^^<i:$-ricSSlCT#^o ^^T^^Xi^Tl^-r^B 
A^y^/Ty >^7'-3'i|£^^*S^#X<*y5^5 8i:M 

^^)V(r>i^n^^\z'mt^^^. ^%mmnt.nmz}\- 

[0 0 2 9] mz"^^. '^^'^m^x^^n.^T^Ts^y 
v^mmt,. =^m<r^ym /'pmi^m\zi^%^w^mM 
ffl<z)Ttei/F^iiiifiPSdSffl-rsiii:*^^. mko^f-i 

X ^ T l/-f t ^a^^<^:^t) VV\- H -^XT 3 X 
hT> Ttti/F^-\':^;KZ)itilfel^14^itis6ci«h;^^r^ 
s:^*tbT«(i«&&n^. 

50 [0 0 3 0] til^-C, «e5l5<75x>rXi7TW'f ^@OA 
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[0 0 3 1] :^%m(Dmmmmm^m\ 2^m^^^x^m 

[0 0 3 2] 01 2ti7^3.r;H/FX-r^y^3^^5^ 

s 8 b ;t >^;i/T5'^ T ;v I / F X ^ 

::x^^^A 0-4 5 tA— h:5=><X^ 1 S--! 7 
•rs;ia:T, t^3l5<07*^X^TW^@^T&lXF5^ 

[0 0 3 3] ^-)(i^6miz3^«s0iinT^ I /vummz. 

SCSI ^^V^fcT^-r X^TW-f^M^TUtCbTV^^ 
T{4I/F5"^^;i/©WilfePittOil!iV>7'^Xi7rU' 

Tae^nTv^^i/ur;!/ 1 /F^^v^fc^^r x^ri/ 
L u r ;n / F ^ffl vi/t'x^f X T U'-r Sftic-^ 

[0 0 3 4] mH*iS0»J^S 1 3 ^fflV^TlJi^-rSc 
[0 0 3 5] Ell 3tt->Ur;H/F^ffili;/t*^9^(^) 

5'^X^71/'1'^M^#:0-r$>^<, T^^X^Tlz-TM^ 
gg6 9(Cti> ^1 7{C^L'rc>'Ur>lH/F^^Viy^ct^£ 

jfetDT^.f xi7ru-fSe(Dx^x^ru-r^^asB2 9 

2 2^£^^^-r^lllB(7)vUr;H/F^1^fflMPU2 3 

tl^^cD^iB^^-^^iiffl I /F^'f^lfSchbT. vur 

;H/F^«gB7 0, v'UTJU/FMiaiaB? O^MW 
■rs*fflO>'UT;H/F^«lfflMPU7 l^i#::>o * 

jixur;n /F^l?gB7 oicii§ii^^^#A^ami^gs 
mm^Ts^v^i 2. $e>jc->uT;n/F^»ep2 2 

tA-h'T^-rX^ 2 4-2 SW&ZJJi^UrJl'I /F^l^ 
»<hA-Hx^Xi5^2 4-2 8WcOjim«S8S(0^^/^ 

I /FX-f 7 3 

-<X^7W-l'^WaC6 Gl^gPJ'JtCJo 2^^B^CD^^X^ 
TW-YSS^^iiffl I/F^1^gB&^;l^JltT, U- 

Y/'y-i hTi7irx^fTf»'«;:>'Ur;n/FtII9i«K2 2 



(8) 4^^8^8-3 2 0 7 6 8 

\} ^timmmkmm^:^'i v^i 2iSLnv':2,7)v i /¥ 

X>f !y5^n:|;^i5' 7 3 ^^m<D-^^) 7)V I /Ff!l««K7 

Oi^i^^ffiT^^cfc^tc^^x.. mn^<DV-YX^^ h 

10 ^3^ft*r^o 

[0 0 3 6] :;^5:ic->ur;n/F^ffiViAc2^^^0T'>< 
Xi? r W ^miCiSffi bfe^3.T;i^ I /F X-Y 

[0 0 3 7] 01 4«01 3C7)^:iT;H/FX-f 
n^^rJ' 7 3j^|[5<7)l¥j|ffl^^bfe0T$>'5« 7^:3Lr;H 

/Fx-r-/^3;^iJ7^7 3«, 013(7:)vUt;h/f 
M1^^2 2, 7 0a:n^^^tcJ:0g5)l^b, 0l3(7>'r 
^X^TU^mmmQ 9;0V\-H^^X^ 2 4-2 8 
b Tiilffi-r ^ 3 V > H JSlCXt'- ^ CDfeitilS8&C0 A □ , 
a? SfcA-H5^-rX^ 2 4 — 2 S^^^^T^^f X^7TK^I?^ 

6 9 izMiyxmrn-r^^^^y v:^z^'T-^(Dmmm^<D 
muLu^y'^x^rU'i mmmm ^ u r ;n / f 
^mmAmij^-h7 2. ->^j7)viyFmm^ 
2 2(D/\-Yxy-(D^±m\z. iyvrjii /Fumm 

2 2(i:/\— f^7^^X^ 2 4-2 8 7&^e, ->UT;H/F 
ffigffllg|5 7 0 tA-H5'^X^2 4-2 8 0®m^»&(C^ 

n^^M^^T.^ v^^m (^i^TswcTLiiga-T) 
x^a^-hiA. 7^>f x^ru-f^eoiE^jgffl^tc^ 

3-8 6. "f^ 7s^7V^mm<Di^^)7)V\ /YUmU 
2 2 0DA-HX^-^JCMfflf 

$!i&r/sm:^f^=&^#^^S8 7-9 0. A-H^^'-rx 

^ 2 4-2 8 a:3;!;^3^tCi;0g&jS^b. A-Kf^^Xi^ 
2 4-2 8;&tx>f X^Tl^<M'^^6 9^C^bT3^m'r 
-5nv>KS.I;7^-^5'(Ol|fei^^^^Sc^A□. ^fcvUT^W 
I/F^fflI«lK2 2*fc«>-Ur;H/Ffl|^«7 0;^V\ 
-Ht'^X^ 2 4-2 Sfc^bTi^mf ^r3V>HJ^t; 
^- ^ <Z)^i^jggSco W P ?^ A- H ■?>r X ^ 3 ;^ ^ 
fi!li^Ur;H/FM«a5jiltAm:^34?-h9 1-9 4T 

m^^ti^o 5^>rx^ru-f gmcomjutSA^ (01 5 
(Z):7D-^-v— h4 0 0) , T^^x^TU-r^^BiliBe 9 

OMPUS^&^SWCTLM-^^rftJCia^'rS (l«I4 0 

1) o brc?!)toT^J!igsco^^/^^:&i/jim;^r^«:^ 

8 3-8 6 0 , 

^&t;Jam:??i^s^#s^®:8 7-9 ottli^sftt;:;^^ 
(fn!4 0 2) . mmm^<Dmwk±^m^nm.f}^'r>( 

7V^mnm^ 9lC'J-H/^'f h3i'T> H^j^tHb 
(1^4 0 3) , A-H7^>rX>> 2 4-2 Sd^f^U- 
50 h'/^-f hr^-feX^MS^r* (1^4 0 4) . '€-COSIU 
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wcmf)^^^vf3inn\t (1^405) . ^^E^fr^t^u- 
hv^^ hr^-ty^K^T^ m4 0 6) , ±VLi^nmtt^ 

hT^irX^llfTU (1^4 0 7) , z}^>\^m7^ii^un 

¥mm^2 2\zm,mm^t^h m^ob) , 7"^:^ 

^TW-Y^^gBe 90MPU3^tSWCTLm-^S:*(C 
WL^-r^ {(^4 0 9) o Lrcd^^T^i!S»SO«^a/M^ 
&ofMm:3^rn)*^#s^a8 3-8 6«^^{c;&:0. ^ 

onw^ic^^-s (R4 1 0) o ^t(Dmz±.^^wmf)'^ 

hT^irX^^fr-r^^t (IrI4 0 7) . "f^T.^VV^ 

[0 0 3 8] m^^^m^m^tz^^m<D^-(:^^7v 
-(mm^. 'T^7s^7v^umm<oy^i/¥mmm\z 
u t;h / F ^m^-^ft^^o^f-i Ts^rv-i mm<r>m 

[0 0 3 9] 

-^T^<r>i^mz^^'r>< 7.i;yv^ H \z 

m^tL. ^y)(r»\-Y^^7.^\z^^'T^7.^rv^^ 

[0 0 4 0] ^3^<Dy'4 T.^rU'imm^zT^i 

[0 0 4 1] ^^^(DTi<ni /^ymmmzi^^jrjvi XF 

[^M(Z)IS*?^«cUJ^] 

[01] ^^0>g©5=^x^TW^@cz)::^D-/^0« 
P— He 

[0 3] *%0JCO5^^Xi$7TK^ecDi(jf^S:^U;/S:7 
[04] i^^m<D^^7.i;7V-(^U(OWi^^^\^1ty 



(9) 4^1^^8-3 2 0 7 6 8 

16 

[06] 2|s:^igcD5^>rXi^ri^-r^©i::MfflLfc5=j.T 
[07] 5^:iTJH/FX^-/^3^^^C0l^lKlif^Sr 

[0 8] ^^B^cOT^^x^rw-rgetcaiffiL^cA-F 

7'>r X i7 7^:1 r ;H / F X < y ^3 ^ ^ ^ 

[0 9] 2^^?^cD7'>rx^ru-r^®t::A*^;/i57T^;/y^ 
®&f*Jinbfc4^l8€:^b;titt?«0. 
1^ [010] ny^ry^mw^¥i'miytcy^mm'f>(7. 

ho . 

[01 1] :^^m(Dy^>(ys^r]y^mm^z/'^y^7y:/ 

[012] ^^^(Dy'>( 7s^7U'i^m\Z^:x7)ViyF 

[01 3] ^^mcDy"^ ys^ru^mm (v'Ur;^!/ 

20 [014] *:%Bj05'-i'Xi7rU'-f (v-UTJH/ 

Fmm) \zmm\^tz'f=Lr)vi/F7.-(y^:3^i;^<D 
um^^x^Tzmmm. 

[015] 7^ii.r;n/Fx-i'u;^n.:^^3' (i^ur;!/ 
[016] m^ay'r^ 7.^ru^mm.(r>mmm. 

[017] /^U5^^^^KRZ/5fi{^7^-3^^^0ttsa0Ui 

^0o 

[018] X^TW^S (vUT^H/F 

^) coij£^0. 
56? [019] >'Ur;n/F (ssAi/F) oi^ifffl;^^^ 

^&^LfcUJ^0« 
[02 0] m.^(0'f^y.C^7V^^W (i/UT;H/F 

i^ffl) oA-Fx>rXij7(^j5St[sit^cor>:'-feXJt^iiS:^u 

[02 1] ^^^(D'r^:^^7V^^m (i>UT;H/F 
<©«l&x-;5'itgi^^ff^^&^bfcUi0>^0o 

1- x^x^TW-rtiw. 

2- ±<atf»«ii/F^fflia. 

40 3-MPU, 

7-1 2-T^I/F$il1BI^, 
13 — 1 7-A-H7^>rX^, 
1 S-^n^ytfT^-f Xi7 I/F^»eR, 

1 ^'-yuv\^f^7s!7 Yv^rf. 

4 0 — 4 S-f'^r;!/ 1 /FX-f »y^3^i7iS^, 
4 6 — 5 5-'5r— 
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